Introduction
A single injection of gonadotrophin releasing hormone (GnRH) in seasonally anovulatory and ovulatory mares causes a transient increase in circulating concentrations of luteinizing hormone (LH; Ginther & Wentworth, 1974) ; constant infusion results in continuing LH release (Garcia & Ginther, 1975) . Follicle-stimulating hormone (FSH) also responds to exogenous GnRH; a single injection to seasonally anovulatory mares caused an increase comparable to peak levels during the oestrous cycle (Evans & Irvine, 1976) . Using a complex GnRH protocol consisting of 3 courses (repeated injections) at 10-day intervals plus administration of progesterone, Evans & Irvine (1977) induced ovulation in 5 of 5 mares towards the end of the anovulatory season. Repeated or pro¬ longed administration of GnRH or GnRH analogues can induce ovulation in mares during the anovulatory season (Evans & Irvine, 1979; Johnson, 1986 Johnson, , 1987 Allen et ai, 1987; Fitzgerald et ai, 1987; Hyland et ai, 1987; Palmer & Quellier, 1988) . In most of these studies, the circulating concen¬ trations of LH and FSH in response to the various regimens of exogenous GnRH were determined, and the relationships among endogenous GnRH, FSH and LH during the anovulatory season have been reviewed (Sharp, 1988) . Limited information is available, however, on the effect of follicular status in the anovulatory season at the time of GnRH treatment on the ovulatory response. In addition, only Johnson (1987) concluded that GnRH administration during the anovulatory season resulted in an increase in the rate of multiple ovulations. Although high pregnancy rates have been reported, there apparently has been no study on the effect of inducing ovulation during the anovulatory season on follicular development during the ensuing pregnancy.
In the present experiments, a GnRH analogue (GnRH-A) was given to mares during the anovulatory season. One objective was to determine the role of follicular status (diameter of largest follicle) at the start of GnRH-A treatment on ovarian response. Additional objectives were to determine the effect of treatment on the incidence of multiple ovulations and on follicular development during early pregnancy.
Materials and Methods
Animals and general methods. The animals were riding-type horse mares 4-20 years of age and weighed 400-500 kg. The mares were purchased at slaughterhouse auctions and breed was not known. However, the mares appeared to be primarily of Quarter Horse and Appaloosa breeding based on size, conformation, and colour patterns. All mares were non-lactating and in good body condition. For all experiments, the mares were assumed to be seasonally anovulatory on the basis of failure to detect a corpus luteum ultrasonically for several examinations during 10 days preceding an experiment. Mares were not used if they had apparent ovarian or uterine abnormalities based on transrectal ultrasonic inspection.
The ultrasonic examinations of the ovaries and uterus were done as described by Ginther (1986) GnRH-A. Therefore, control mares with the 3 smallest follicle categories (< 15, 15-19, 20-24 
Results

Experiment 1
Ovulation occurred by 21 days in 17 of 30 (57%) GnRH-A-treated mares (Fig. 1) . The mean interval from 23 December to ovulation in the control group was 111 + 11 days and the shortest interval was 57 days. The interaction of day and group (controls, treated-ovulation and treated-no ovulation) for diameter of largest follicle during the 21 days after onset of treatment was significant (Fig. 1) . The diameter first increased significantly in the two treated groups 6 days after the start of treatment.
Experiment 2
The proportion of mares ovulating in 21 days was different among categories for initial diameter of largest follicle within control mares (P < 001) and within treated mares ( < 0005 ;  Fig. 2) ; the incidence of ovulation increased as the categories for follicular diameter increased. The proportion of mares ovulating was greater for the treated group than for the control group within initial diameter categories of <15mm (P < 01), 15-19mm (P < 0005) and 20-24mm (P < 0005).
Diameter of largest follicle during pregnancy (Exps 1 and 2)
There was a main effect of day (P < 00001) and group (control group and 3 treated groups in which the largest follicle was <15mm, 15-19 mm, or 20-24 mm at the start of the experiment; < 00001) and a day-by-group interaction (P < 00001; Fig. 3 ). There were significant differences among groups within days for each of diameter (Evans & Irvine, 1977) , pulsatile delivery with infusion pumps (Johnson, 1986 (Johnson, , 1987 Palmer & Quellier, 1988) , and constant delivery with osmotic minipumps (Hyland et ai, 1987; Palmer & Quellier, 1988) ; for analogues, the successful delivery systems have included slow-release implants (Allen et ai, 1987) and an injection every 12 h (Fitzgerald et (Ginther, 1979 (1987) . The pregnancy rate for single ovulators in the present experiments was high for control (87%) and treated (80%) mares. The ovulation pattern, pregnancy rate, and incidence and outcome of twin embryos in the multiple ovulators from these experiments have been reported elsewhere (Ginther & Bergfelt, 1988; Ginther, 1989) ; there appeared to be no differences between naturally occurring and induced multiple ovulators.
The high multiple ovulation rate (31%) in GnRH-treated mares is a consideration in twinprevention programmes and may be useful for embryo transfer purposes. Although other workers did not observe or did not look for increased multiple ovulation rate following GnRH induction, Johnson (1987) 
